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(54) MASTER DISK EXPOSURE DEVICE AND METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a master disk exposure device 
capable of exposing a minute pit and a narrow groove with high precision 
and provided with a developing function. 

SOLUTION: In this master disk exposure device 100, a master disk 19 
coated with a photoresist film 20 is irradiated convergently with laser 
beams to form a desired pattern. A nozzle 210 fills water between a 
condensing lens 17 and the master disk 19 during the exposure. The 
condensing lens 17 increases in NA and functions as an immersion 
objective. With the nozzle arranged in piping for a water lank and a 
developer tank, and with a valve installed that changes a feeding liquid to 
water or developer, the master disk aligner can also be used as a 
developing device. 
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s«(>, 7 ^fl^tc*fltt^>^^^^-r5>7* 
ito r :r > 1 7 T c ^ tc J: -7 -c^eo/ < ^ - > t? 

[0003] ±i£<0J?^S7^S^UX> MAtf. f^U 
20 t:t>9l^^m. 37. 475.49(« (1983*> tC 

NA = 0. 9 3€>A^^ K^ffil-r. igaLb(CX;J<;» h 
I^^XI^iO. 5*imtc:u-tr*«:e9iitfC<t3^^d* 
VH D/A H D:^r5^t'rtf^v X tfiOV^-^ij-^^M > 

fflv»^iM4>0. 2 5iim©x>,1<;^f:, h*J*«rr«> 

tCH e - N e -If «:}|iWj 1^-2. i Lfc? 
[0004]4$W¥e- 1 87668^4:jlRli. 
OZb-i?^mt^Cti^X'i^^itr^AP^3<0» 

[00051 

» <NA) «rie:*rr*CiS;. U-lf^^SSfe^lSiS&tt 

[0006] tic. Wsm^*)ic7g'^ixm^^xmt. 
50 ^n-en. ^^^m^Jxim^w^mK^x^'^^^j 
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(0007] :$m<r>mmkt. mf \ om^i^xo} 
[0008] t^^^mmmrnkt. i^im^t(r>h 

[0009] *»^C0$6ti:«!lOg«(^. ««t>K?) 

[um^rK^r^fciscxD^R] tmom i (osiistca 

/rS 5 ^ fc«)C:)*S i a A * C i i r 
[ 0 0 1 0 ] *%^<0l?«S*^S<0J^«:@6 ^flll^ 

2 1 O^it;^^*?*), STtSft/^^cciJ. C(Oy7:A,2 \ 

hK!2 0i^^^tl/>Xl 7 4:()^IHK«5(t»Stl-2.. CC 
-C. S5lcU>Xl7tcj:Dia«flb^^.2#.ffii()[)ig'J«« 
r«-l»tCTie« < 1 ) J:*;a3n-5o 
[OOlll 

[»1] 

r = A/NA = ;4/ (n • s I no) - - ( 1 > 
3W". Al*««U>Xl 7«rA8*'r*U-ir*4<«6 
^. NAli3^^Si/>Xi 7copgDIS. iitim^u>Xi 
7C5ttjfefl!l(l^SM) «S<2)Ji^^*. alim*b>Xl 

n • s I uaX"^m^m<DX. t^A^iiti^t^iCitS 

«CD.«ffl2ailg*u>Xi 7i0fffl<c«»2OO (n 
> 1 ) f>^fLmtiXl^i^(DX\ 551 ( II = 1) 
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fia««S<Oli* U >XJ: 9 N A ?:*e^T&C iJj^r- 

>X! 7^r?S»l'>XiL'CSte3^^C:^;>*''C$^c 
mZOOit. NA*^e<T4/ca!)CC, Si^$cr):^£f 

nf«(*x>^ftfj:i/t^>!>^ i-^xi 7<^)lRg<^ttitTi)ttJ^■ 
y^>^l^o^ 2 0 ^ 1/ >x 1 7 i^ofyieir^ias 
ri>i^^ic\t. i*u>xi7oJSft$JciSi^isi^$* 

2 0i!*Mr^CdtC^6cr)t:\ 7t Mx^/;^h$:B6 

[0012] **^oj?«s*ire«. s ^tc. i^aft 
m<oyo-^Mcm^t\x\.^fcm^i&i>^T9tu 

[0013] ±l83i^«^ l^±(Cttlgr -&/caf><0*S 

m^xi^i>o>x. m&mmmt^amomtx'p) 
^g-rnii:, *^;^^^^x;V]^t;««i«is^s*J^»j«« 

[0014] 4^i^qia>j?i3SSj^S(». $ etc. 

fiSTtitauict OS* - m ' isiJt*^-^(^^a'C'Pitt 

[0015] **«<DB2<:DSS^»ti:i;f^{i:, 7 ♦ h 
rBsi^r ^> c i J: 7 ♦ h h m^^o>^^!^-y 
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[00161 :^m<O^JSS^it'^^^^^\X. 
[0017] 

[0018] ^M^^ ^m^vL')W^vimm 
m 1 ^inmm 1 J: 0 'mrh. 0 1 ti, i^Mjfe 

^ 1 0 0<Dm6!taBS^^T. f^^^S 1 0 0li« 

^>#e3fc^ (AO) 3CI)IB7Ri;^&*^ (AO) iiisi 
S9, «^^^:^K2 7. l?^l9«:@«T^3'-> 

1. M-7i7~l3. U>X6^ai<0*:¥:S^*> 

[0019] l/-1f*«l*^6a554$nfcU'-1f'«*2 

litr-^ A7 «J 7 ^ 3 tcj: 0^ 1 c^it*4 2<55*^ 
5tr»w^n^. ^^KoHtmAit. -«<Du>x6'C'l^ 
in/cAOXI9S7K:A«l/t:. IB»r--'5?lf^<^)^'< 
a>i^tci£G/c>^'^L.>^*ii:^i9gn4. A03tsas7r' 
SIS sn/c 7-8 -C'RIi 2 nfcfe. AOig 
iejB9tc;vfl4LXW^i 9cOBJT€<^*S:^ifii<iS^^J4 30 

^. K2 7tC(iai^'r^>VU-l->Xl5I^C;^ 

*1/>X1 7*5^^$n'C4iO. en6ou>x«cj:o 
\^-iyit\iWM 1 9<0ll5<^)&T^iig«:ii*8ti^* I?, 
g 1 9±^\ifit>?KSiMc^iy'<:^^^<^'^ ^' ^ ^'^^ 
l-2 03)^^7F$nX«,--6. -Us m2<0iiJkhkt^0% 
iaSl2tcA«r*o AO^S3S7©W?OtcEOSIi 
S 1 2 J: 0 rag^^ ^ i > ^^t>*S7tS€:XS9l/X 

S«Sn, A/2fiffifil4«r32)ai/^c^. <i«5 7- 
10. lv-\\m'Z^^:fV21^M^th. 
[0 02 0] ^7:}12 1 t)kt^-y^-'^>'^2 XOlU 

X'Kr>wSi 1 9 c[)*4:'j5f§{^ 3 nt: 0 > lis 1 9 

tCiqi^-3"C*2 0 0$:i±tti'r^. ^^->r-7^^21K: 
J: 0 1 9 0^5 3 n-2) i -ei^iE^L^^rTK 2 0 0 lilS 
gl 9<'>^fJ9i2:in3>^0, J!^C07it hUi>XhIS2 0«: 
E'5>'kfi«:fl^BXr^>, IESl9<^>^HaltClfil3t>^o'Ccfeai)t 
;c*2 0 0 li:S«U>X 1 7 tWM(OV * h Ui^^ ^ * 
B2 0i(^>ia=S:^S6'?'^:^c«>, m*l/>Xl 7«:«au W 



»ra^l0-2553l9 I 
6 

[002 1 ] \'21ii^h^m 9±07>r hUS^ j 

A h ^2 0 u:psitsn/cjfc». SUSk < i ) ftt>fig u : 

^^J*$^fA;K7 h$:^«UX7,t hUt>XFe20^a ; 

$:Bl5fi[rSifeT^Ci3&i-C&&o «^:» K2 7<Dlia j 

[00221 SlSl 907* F hie20<0SS*^ | 
hmit^txlaiivt. ^*U>Xl735^c;»Jt"-l'>Xl j 

0. >>-7i7-l 3^S'CU'>X2 2tCi:0teiS5^2 ! 

4±<C.^*Stl^.. IS<fet2 4<DriX7U-/2 6lCft | 

txIcXit^ 7h»26a, 26b «:BlSr ^>C iiC J: i 

♦J. mjtu>Xl 7tCj:-7'CflJ«Sn*X#5- hfW** i 

[0023] l/-1fjtei«l. AOS3HS7, EOSEiBS j 
12. ^->f^-7'Jl'2 l55<Dami. @^T^Uat»*S85 j 
^ (I33J^J/04^J]P.) K^fcO-tSl/TSSSn^. « I 

aigwcit7-y7jr--7:^ ng^3!>Vvt)$n, •en«:rBo ; 
r A0iS:i@S7 5?o^jtiga!^?:>siiii$n^, ; 

[0024] J?^Sit^ei 0 0(^>*^7 F27 j 

OSlfl>Jm«:025^t;@3«:ffil-'Cl«^'r^>. 02 . j 

\t. m*t'>Xl 7^»14g»tl 8€Ai/T3tBr^)^t I 

^ 7 K2 7 ^T)73>^^.a/c««@«rn%l/, @3«*^ ^ j 

K2 7 0i!:;^5@^ii^r, U^s @3tCli, K } 

2 7©«3S«:»3t>^0©<1*^)feiOtC. ^X)U2 1 03!»6 j 

[0025] @2tc^r<fc^>«:jfe'^^ K27lt. 

>Xl7i, ^itUVXl 7«:<?l^r^S*U>X1^JU i 

4^1 Sai, «^:? K'<-:^«2 8i«:iS^, i 

X.t^/l-y 1 6d«^-XgJ2 8<^]S®tcEl«3nfc4* j 

(D3tJ^^2 9 acxeniceiasn/ci^tlgW l 8 a . ; 

(I34>x. Y:*(fii> tcn^ssn. Jtfefti.>xi7cwfeai 

[0026] SStCn^vTcfc^tC, ^ll^bVX^A'jri 6 
a kt^(f>l.^ t^x v^i' 3 3 «r/r LX U b >X 1 

5^:5:Br'^>'J^'-^>^3^^^^3 2^^SA^. cc 

•C'. tiV#.T33li3^iEb>Xl 7icMr«>'J^--U 

>x 1 5 ojttt*ifii(ie^^ so-c 'J u >x 1 50) 

[002 71 ';u-U>X;fol'5^3 2tiWtiSCftl8b 
«:Al.i:-<-;^S&2 8<^)Xf^B5tt2 9 iiSlfi^nXl' 
h. •ju-u>XtHJl'y3 2±tCli:. ;Jt'^A3-fn'fflT 
>?f ax-^ 1 4 0^»iSr^^t'>3 4 e))^g3n 
'C4o*0» Ti^^^x-^? 1 40C^>iifeCQro^S^'C'*^3 
^^1^34 f, ikXIB535r), 3-i^36c, 36d« 
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bi>^-^^2SiC^iy'C^til3^ (03LbT 
6 a . 2 6 hOm^f^^^^-^'^^^^^^ 

OTiTt)n^. cnicj:D. m*u>xi7<^ffiii?. 

$nfc^i^u>XT:'ab€>. u>xi 7<^)«jWffi. ru 
r£=J: aiS4 fflaffi«:<$«^'^c » cfc ^ tcT ^» fci«>Jcc»S?<^)ft on 

7<^^tlMI*. IftCP^SnOc^:^, C. S I 
C. S I. . ZrO, . Ta, 0, > ZnS. T i 

[0 02 9] 'X^. EA^m^Xs 0HC7nUc*/5i 

?e»te$ia2 2o«, 7)i^'ji&vhi>m\^^ 

0. 80a. 8 0l)&yTHi9a8 8^**6«iiX5m:c* 
6. */3aflia^ilttt5'r*>'X;l2 l 0liEe8 Ok:« 

$a$n, ^<;?jd4>;5^^^5affj«^>i'8 2tctt«r^)8ee 

80a<t*^>i'84 tc^tt-r^iet 8 0b icj>«rr 
6. |gK8 0dRC;8 0bC{H«n-en?5lg/<^:?'8 6 

jl><;l.r9 0*5«§3n. /XJl.2 1 03)>e>i!iiti$n^> 

?ftf$cr)ijfe£7!)Wiia;8 8^act:*iJiai5n^)« mm^ 
> 8 2 <t * 5? > 8 4 t«n^ti^4<> :^ 9 2 

K80a. 80bccftaj$n*. ^jS^JO^'S 2 4j«fc 

$ijsm8tc,fcDMa)$nti'^, ti^. WW8 8 

[0030] 04tc^o/c<fc^nf5a3J«/;Kmts^ia2 
*3&5tTt>n^[is. »WS58 8 Jt*^ > 8 4 mmmf< 

}lzrZ 6 h 4:58»0'C*5' > 8 4 rt^^C^rifit 8 0 
misr^^o W»8 8l«/c8fc£3>hP-^l'^'^^^7'9 

i\^vimifX. iefr8o*?:»n^*(?)i&£^:5Ba5i/. 



5) »K^l 0-25S319 

a 

3fi£05*4:^^^2 1 03&^6J4a5S^^« cn«:J:0» 
S5*«t>ti. jt^£l^>Xl 7iJf^^<^)Vii H'C^Xh 

2 0 ioraBtJ^^-cSja^ n. m*u >x 1 7 i^m u 
h us>x ^ S2 0±tcW€i//ciS^*^>^Xii'^*)O*<c 

hus^x h 2 0 4<0Kift3&^SK:*X'^a6sn^fi*if^i« 
ESIia<^7 * h ut^x h 2 0 nJ^cKli 
0acn^«^5^*fc*t><C/'X;U2 1 0<^>ttaB*l^€:* 

¥:*f6iK:(/r4<fct*. a^rc. **u>x*;uy i 6a*c 

i£ffiC!«as?>^ttfi^^^Ti J: ^ L-C ^ J: Ir^ 
[0 03 1 ]lSiS2 0<^>S7^^l*7r^»<t, W«HI»8 8 
(i«iaAjU^8 6b€:KWr&ii4>«:, m^^^^ 

2 1 0/^>M±fflSit^o Cbi^X. S«U/cJ?^2 0<^> 
[0032] 04lCir.Uc^a22OX'li. Jli^Si* 

-/xii.2 1 m^^m^ri>cti^x^ic^. nm 

30 [0 03 3) 56tC, K2 7. IgiK 

S2 4RC;f^<X7*U^2 6li. S*-iii^^7l/fc 

[00341 mzm.m-^m^vL'y^JSLni^^ 

Oj^2|£teW^:l35tfflC>Tljl^T'5>. Ii5li^03(C 
ir.L^cl^^5i^^JS<Wfe'^^ K2 7 ©a^fl5W*^-^rMIa 

-SrXf^T^^)fe^>^*^^^l 6 b<OfS3&j:>^ia3«:;nO 
/c^^u>X^f*A<^16aiS/^^ia^li. 

isuMRo'ttSic^i ' X km-o^^ ^ rt o r -t <Oiaw 

^^T^o tie. B5«:tf:, m*u>X'J^il'3i^l 6 b 

[0 03 5] S*^>X^*^yi 6b«, -eottJAt^i^ 
50 jfeb^Xi 7?:St^b. ;^i^yicSK3:J1W^CI6J^^^^cSE 
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jtb^Xl 7tCii(;^>^ (^t»> 16f. I6g7>i« 

<^)ieKl 6 f C9HID» (ftWHD) ica*7y -/^<4 0 
;:)^^g3n, ffl:*<^*Ri 6fe'a>§aD» (^tassiD) 

O^M^A 1 b»p3$<^)sJ*yxa-V 1 4 0«:tt 

aitt^-f X7'u ^26 tc^fcist^tt^trfi-^Jc^-ciT-p i: 

( 0 0 3 6 ] 7 Oi>^hm$rik%{t^m 
mi) l6f«:a-?nr^*L'>Xl 7(CAfi*Uc«i, 

JUSl 9tCj:DgfiiSnTSt>m*b>Xl TJS^D'^?^ 
(tSK) l6gt:a-?ru>X(iS^aiS4 1(^:>JHT 

^« u>X{&9MaiS4 I Us ^^UA latAlh^ 

^mtixa^, m*u>xi 7<i)Sffii 7 c^j^* 

SI1)t<0*^:^3^b>XiiH^.a3S4 1 (D^l^^A 1 a i 

4 1 b<o«K«:BBar*<fc^tcaifsnri*^>* rut? 

^. CV>t^m^Ala^A 1 b©g5^54ftOj?cfi 

7)swL/<nf^>* r^tt^^. ^xji^2 

i^ikA^ifettl/Xi'iiatc, ^fe*i^>xi 7<o«ffli 
7 c t^MOV t \ US^X h 2 0 iCDr4IS;:>^a»iE0:iaK 
i^tlkm\ts ^MUA 1 a i4 1 i)*^6ar < ^SS^* 

>X 1 7 ills 1 9 i<?>rar^J^^i«iE0:fStc^JE5n^J: 
^«:r^>o *3^c. ;l</^i(©^«J«:^7t^>Xl 7^7 4^ 
hU2>XK*fi2 0iora«:3t»St*/c«^. :?tH^ 

ti^irii 7* M^vxhiifjfi<or*<^T;i'i^©i5fi4 
[0 03 71 05 «:5i:U<:ISlfiJ5*^ffli» u>X{ia 

i^iiie4 1 ^aAii^^rsTfeuvxi 7 t^j&tofm 

;kC5i$SOXS«)?5tcJ: ♦)S«^>X3^^^^ 1 6 1)©±T 
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ES«»^:^<s«: x>iiiiusni>J:^tc:>'X;i.€r 
£5L/C7!)\ yX;l^O^(»J?^OIs)IE(CJ:'9'CgilSi 

iHie*ifiiBri^K:>'Xji.^S2iBr«^ci*»r«*. 

10 [0039] ±ie*Jte«rtt^X;U4ffll*r;*ci JsaLL 
f^u: -£S<;H'I: S;l ^ c ^ (c J: -^x Sias ^ ft« > X 

tttC ct i^jtW > X tNil' $r©Sn«:}l>l(ir ^ C i j^T? 
i^,f9i^m^^^tf> ^igifi ^ It ^ C 4L » 1> <J: ^ ViS 

[004 1 ] tmo^M^isMSit, vr^ 

30 Xi^. CD-ROM, 'fi>^JUt'T:*-^vXJ^^Ollfit 

/^- KT^xi^s5tc0!ffl?nix>;j4xe7 hi?>r7<^> 

[0042] 

If «3i<^)ffiitc«f*«:/ra5 c i^c <fco -cm* u >x 
ii«au>xii/raffiT^>ci?)^'C'ts;c«&. zitxi 

40 /jNAXf? W^il 0. 2iimWT<Dt:7 h*sJU«S 
[ 0 0 4 3 ] $/c. 1i%B^<^l?.^Si!:^SIt, 

'Srl)^S±tCB±ttl1-^>/ciC><^) X;U iS /X;Uu:aSf»4 
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[0044] t^KO^S^mB^. t hUL, SSjt^l 

^ A: <Wt^3K^ i 1?^ <^ ^ ^ ^ fit ^ 
i l/T tSffiS ^ C i y^^T'^ i i i 4^ 5 jt4JtC 

[03 ] @ 1 tCmb/c1^^§«ti:S£^I^S3«j^c^a<0*^ 

[041 *»w<5Miii^«tiwac;»2^tew*i^ta^^^-«* 



10 



20 
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(051 *^Bj05S2O1l«l!WiC«£^l^5*REO* 

[06] *^9^c9w^«^^aQmifeu>x/>iaau> 
[R^ott^gj 

3 t^J^ZZf^jy^ 

7 AOiSl^S 

17 ^lfe*U>X 

18 «ifi^ 

2 0 7itH/:>Xh 

2 7 ife^^K 

2 8 jt^^F'^-AfiP 

2 9 3timt 

8 2 imm:^i^ 
84 *4'>i^ 

9 2 SdK*>^ 

10 0 JI^StI^S 

1 3 0 :J<'<;^3'<Jl'fflr 5^^»x-> 

200 * 

210 */iRfft«ttttS/'X;U 



[01] 
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